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Introducdion Methods
There is general agreement that cig-
arette smoking is the major preventable
cause of death in the United States and
that efforts to prevent smoking onset
should be directed toward young people.1
Few studies have evaluated the influ-
ence of broadcast media on adolescent
smoking.2 Lewitt, Coate, and Grossman
concluded that youth smoking rates were
reduced by messages broadcast on radio
and television.3 The awareness of nega-
tive personal and social consequences of
smoking increased among Minnesota ad-
olescents after the introduction of cam-
paigns that involved television, radio, and
billboards.4 Worden, et al., found fewer
reports of friend smoking, but no less
smoking, among adolescents in a rural
Vermont county that received a television
campaign than in four matched control
counties.* Flay, et aL, found no effects on
smoking intention or behavior by a coor-
dinated television and school-based pre-
vention program.5 Research on mass me-
dia campaign effects for behaviors other
than smoking rarely involves adolescents
(see, for example, Rice and Atkin6).
The purpose of this research was to
evaluate the impact of mass media cam-
paigns intended to prevent adolescent cig-
arette smoking.
*Worden JK, Flynn BS, McAuliffe TL,
Sweeney RR, Secker-Walker RH: Using tele-
vision to reach rural children with non-smoking
messages. Paper presented at the American
Rural Health Association Conference, Jeffer-
sonville, VT, June 1982.
The Mass Media Campaigns
The three mass media campaigns
evaluated in this research are described in
detail elsewhere.7,8 They were developed
with the guidance of behavioral science
theory and research, oneyear ofextensive
formative research, and the principle that
they could be implemented readily
throughout the United States.
One campaign used eight 30-second
radio messages that focused on seven ex-
pected consequences of smoking that are
related to whether young people become
regular smokers. We identify this cam-
paign, and the areas in which it was im-
plemented, as RADIO.
The second campaign (RPEER) was
similar but also included a 60-second radio
message that invited persons 12 to 15
years old to enter the "I Won't Smoke
Sweepstakes." The purpose ofthe sweep-
stakeswas to obtain names and addresses.
We mailed entrants a brochure that asked
them to talk to their friends about not
smoking, to encourage their friends to
pledge not to smoke, and to have their
friends enter the sweepstakes. We offered
a $20 incentive for recruiting five or more
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entrants. The brochure also was mailed to
friends they recruited.
The third campaign (RTVPEER) was
similar to the second but included televi-
sion broadcast of the sweepstakes offer
and only three of the expected conse-
quences messages.
The expected consequences mes-
sages were broadcast throughout Novem-
ber 1985, January 1986, and April 1986.
The sweepstakes offer was broadcast dur-
ing November 1985 and the brochures to
encourage personal peer contact were
mailed from January 1986 through Febru-
ary 1987. To simulate implementation of a
national campaign, an advertising agency
purchased broadcast time. The agency
placed the messages at times expected to
reach 75 percent of the intended audience
four times during each of three four-week
periods.
Design
The study design involved ten Stan-
dard Metropolitan Statistical Areas (SM-
SAs). Two SMSAs received each treat-
ment condition and four served as
CONTROL.
To minimize heterogeneity among
study areas, only the 81 SMSAs in the
Southeast United States were eligible for
study. Homogeneity was increased fur-
ther by excluding SMSAs with popula-
tions of fewer than 200,000 (n = 22) and
more than 500,000 (n = 21) inhabitants,
median age above 36 (n = 4), more than 90
percent White (n = 12), more than 22 per-
cent with four ormore years ofcollege and
ages 25 or older (n = 4), and density less
than 100 or more than 300 per square mile
(n = 2). We randomly eliminated SMSAs
with overlapping broadcast areas until 10
SMSAs, located evenly throughout the
Southeast United States, remained. We
divided the Southeast into north, middle,
and south, and randomly allocated the
SMSAs to treatment conditions within
each area. Cost and legal restrictions re-
quired two reassignmentswithin area after
random allocation. The final distribution
of study SMSAs by treatment condition is
CONTROL (Chattanooga, Tennessee;
Columbia, South Carolina; Jackson, Mis-
sissippi; Savannah, Georgia), RADIO
(Lakeland, Florida; Macon, Georgia),
RPEER (Montgomery, Alabama;
Roanoke, Virginia), and RTVPEER (Lex-
ington, Kentucky; Mobile, Alabama).
Data Collection
Cluster sampling procedures identi-
fied probability samples of households
within each SMSA in 1985.** Households
were screened for adolescents ages 12 to
14. For the pretest surveys, conducted
from April 1, 1985 through October 13,
1985, interviewers attempted to obtain
data from all eligible adolescents and their
mothers in the households. When more
than one adolescent age 12 to 14 resided in
a household, one was randomly selected
to serve as a subject. Of the 2,534 adoles-
cent subjects eligible for study in all SM-
SAs, 2,102 (83.0 percent) participated at
pretest. The same subjects were asked to
provide data again from April 16, 1987 to
October 29, 1987, 11 to 17 months after the
broadcasts ended and two to eight months
after the mailings for the peer-involve-
ment component ended. Of those who
participated at pretest, 1,637 also partici-
pated at posttest and are included in the
analyses reported here. Some pretest sub-
jects could not be located at follow-up or
had substantial missing information and
are therefore lost to study. The numbers
of subjects across SMSAs range from 132
to 232.
To assess overall attrition bias, we
compared subjects who provided data
only at pretest with those who also pro-
vided data at posttest on the intervening
and smoking variables measured at pre-
test. The two groups did not differ on var-
iables measuring smoking experimenta-
tion, subjective expected utility, smoking
intention, friend approval of smoking, or
friend encouragement of not smoking.
Subjects lost to study, compared to sub-
jects who provided both pretest and post-
test data, were significantly more likely to
be recent smokers (5.0 versus 3.1 per-
cent), to be regular smokers (5.6 versus
3.1 percent), and to have high mean smok-
ing intensity (1.22 versus 1.16).
While collecting posttest data from
the panel subjects, we also gathered data
from a cross-sectional sample of adoles-
cents 14 to 16 years old and their mothers.
Procedures were similar to those used to
select subjects at baseline for the panel
sample but we used clusters other than
those in the panel and fewer subjects. We
refer to this as the cross-sectional sample
to distinguish it from the panel sample.
The cross-sectional sample increased
sample size and allowed assessment of
testing effects.9 Of the estimated 1,759
subjects eligible for the cross-sectional
sample, 1,216 provided data.
**Research Triangle Institute: Survey of
Young Adolescent Smoking Behavior: Final
report, 1986.
Adolescent subjects averaged one
hour to complete a self-administered ques-
tionnaire in their homes and provided al-
veolar breath and saliva samples to mea-
sure tobacco use. The mothers of most
adolescents also completed a 25-minute
self-administered questionnaire and pro-
vided alveolar breath samples.
Measures
The variables are listed in the Appen-
dix. Data from the mother questionnaire
measured parent education. All other
measures are from data provided by the
adolescents. Their derivation follows.
Adolescent subjects indicated the
likelihood they would experience each of
the seven expected consequences of
smoking featured in the campaigns (bad
breath, difficulty concentrating, loss of
friends, trouble with adults, loss of appe-
tite, increased fun, and increased relax-
ation) and how much they would like or
dislike each consequence. We multiplied
the responses for each consequence and
summed the products to indicate the de-
gree to which more positive or negative
consequences of smoking were expected,
with the more positive score favoring
smoking. This measures subjective ex-
pected utility (SEU) for smoking (smoking
SEU).10 SEU for not smoking (nonsmok-
ing SEU) was measured in the same way
but the consequences were for not smok-
ing rather than for smoking; more positive
scores favored not smoking. A combined
SEU (total SEU)was derived by subtract-
ing nonsmokingSEU from smoking SEU;
more positive scores on total SEU indi-
cate greater preferences for smoking.
Decreased friend approval of smok-
ing and increased friend encouragement of
not smoking were hypothesized to be di-
rect consequences of the peer-involve-
ment component. To measure friend ap
proval, subjects were asked how many of
their three best friends would approve of
their smoking. To measure friend encour-
agement, subjects were asked how often
someone their own age had encouraged
them to be a nonsmoker; response cate-
gories ranged from never to 10 or more
times. To measure smoking intention,
subjects were asked how sure they
thought they would smoke in the next two
years, with response categories ranging
from certain to smoke to certain not to
smoke.
Subjects provided alveolar breath
samples to measure carbon monoxide
(CO); a value 2 9.0 ppm indicated recent
smoking.1" Subjects were asked whether
they had ever puffed on a cigarette. Sub-
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jects also were asked about their smoking
intensity using a single questionnaire item
that measured recency, frequency, and
amount smoked.12,13 The values ranged
from never smoked a cigarette to cur-
rently smoke more than two packs a day.
We also used the intensity measure to
classify subjects as regular smokers ifthey
usually smoked weekly or more often. To
increase the validity of self-reports of
smoking, subjects were told before begin-
ning the questionnaires that the alveolar
breath and saliva samples theygavewould
be used to measure their smoking.14,15
Analysis
Baseline data were used to create
subsamples of subjects who were not reg-
ular smokers. Of the 1,637 panel subjects,
the nine who did not report whether they
had puffed on a cigarette were excluded
from all analyses. The remaining subjects
were divided into those who had not (N =
973) and those who had (N = 655) puffed
on a cigarette. Ofthe adolescentswho had
not puffed on a cigarette, 22 with missing
information on CO or with CO > 9 ppm
were excluded; the remaining 951 subjects
are nonexperimenters. Of the adolescents
who had puffed on a cigarette, 127 who
were regular smokers, had CO . 9 ppm,
or had missing information were ex-
cluded; the remaining 528 are experiment-
ers. The total sample includes experiment-
ers (N = 528), nonexperimenters (N =
951), regular smokers (N = 48), and sub-
jects with insufficient information for clas-
sification (N = 110).
Each SMSA was assigned average
scores based on the information provided
by subjects within the SMSA. Multiple re-
gression analysis for repeated measures
was the principal statistical method for in-
ferences concerning treatment differences
for changes over time bySMSA, i.e. treat-
ment by time interaction.16 We did not
include control variables in analyses using
the SMSA as the unit because these units
had small sample size (n = 10), were ran-
domized, and were relatively homoge-
neous with respect to previously stated
population characteristics. Analyses with
the individual as the unit used logistic re-
gression for dichotomous dependent var-
iables and linear regression for continuous
dependent variables. These latter analy-
ses examined effects for treatment, SMSA
nested in treatment, and control variables
from the pretest. We included the control
variables related to an intervening or de-
pendentvariable and to pretest differences
between treatments, attrition bias, or
missing data substitution. For an interven-
ing or dependent variable at posttest, we
controlled for the corresponding pretest
measure of the variable.
Results
Independent Variables
Message reach and frequency were
estimated by the advertising agency using
standard estimating procedures with Ar-
bitron and Nielsen data for radio and tele-
vision, respectively.17 The expected con-
sequences messages reached 81 percent of
the intended audience an average of 4.5
times during each of the three four-week
periods that they were broadcast. The
sweepstakes offer in RPEER reached 79
percent ofthe audience an average offour
times. In RTVPEER, messages reached
90 to 94 percent of the intended audience
by a combination of radio and television,
and theywere seen or heard an average of
14 times during the entire period ofbroad-
cast. Young people ages 12 to 15 years
surveyed by telephone the month after the
final campaign messages were broadcast
reported higher levels of reach.18
Based on sweepstakes entiy and US
Census data, 21 to 24 percent of the ado-
lescents 12 to 15 years old in RTVPEER
entered the sweepstakes; 97.8 percent of
them responded to the encouragement of
others rather than to the broadcast mes-
sages.8 Nine to 15 percent of the adoles-
cents in RPEER entered the sweepstakes,
and 94.8 percent of them responded to
their friends rather than to the broadcast.8
Intervening Vaniables
Between pretest and posttest, all in-
tervening variables changed significantly
in the expected direction of becoming
more favorable toward smoking (Table 1).
The p values in Table 1 for the time by
treatment interactions indicate whether
the change in the intervening variables be-
tween 1985 and 1987 varies significantly
by treatment. There were significant time
by treatment interactions for smoking
SEU (nonexperimenters and total sam-
ple), nonsmoking SEU (experimenters
only), and total SEU (nonexperimenters
and total sample).
In Table 2, we show the 1985 and
1987 values of smoking SEU for the total
sample, by treatment condition, and mea-
sures of treatment effect for change be-
tween 1985 and 1987. Smoking SEU in-
creased less in RADIO and RTVPEER
than in CONTROL, increased by the
same amount in RADIO and RTVPEER,
and increased by the same amount in
RPEER and CONTROL. These findings
suggest that RADIO and RTVPEER had
the intended effects ofdecreasingsmoking
SEU. These effects of generally 4.0 cor-
respond to about one-third of the baseline
standard deviation of smoking SEU,
which is comparable to a shift between the
median and the 60th percentile. Thus, the
campaign effect size is modest rather than
large. The findings were similar for the
other SEU measures and samples for the
statistically significant treatment by time
interactions shown in Table 1.
The findings in Table 2 suggest that
the peer-involvement component in
RPEER might have had undesirable ef-
fects, but this seems unlikely given the
lower participation in the peer-involve-
ment component in response to RPEER
than to RTVPEER. However, to address
the possibility ofundesirable effects attrib-
utable to the peer-involvement compo-
nent, we disaggregated subjects within
RPEER andRTVPEER according to their
participation in the peer-involvement
campaign. Participants had entered the
sweepstakes or reported on their posttest
questionnaires that they had been person-
ally contacted to enter the sweepstakes;
all other subjects are nonparticipants. We
conducted analyses similar to those
shown in Tables 1 and 2 using the inter-
vening variables as dependent variables
because the campaigns were designed to
influence them directly. Within both
RPEER and RTVPEER areas, partici-
pants did not differ from nonparticipants
in their 1985 to 1987 change in SEU or
friend approval of smoking, but partici-
pants were more likely than nonpartici-
pants to report an increase in encourage-
ment by friends not to smoke. These
findings suggest that the peer-involvement
component did not produce undesirable
effects. The absence of other treatment
conditions, such as one with both radio
and television broadcast of expected con-
sequence messages and no peer involve-
ment component, precludes analyses that
might clarify these findings.
Changes in the SMSAs between 1985
and 1987 other than the campaigns might
have produced the higher increase in smok-
ingSEU in RPEER than in RTVPEER and
RADIO shown in Table 2. For example, if
adolescent use of smokeless tobacco in-
creased more in RPEER than in RADIO
and RTVPEER and adolescent use of
smokeless tobacco is related to smoking
SEU, then the differential change in smoke-
less tobacco use might explain the smoking
SEU pattems. Using the individual as the
unit of analysis, we identified intervening
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variables other than SEU, and the control
variables as measured at pretest, that were
related to nonsmoling SEU, smoking SEU,
or total SEU at posttest. They were depen-
dent variables in analyses conducted to
identify statistically significant timeby treat-
ment interactions that parallel the findings
involving smoking SEU and total SEU.
There were only two statistically significant
and parallel interactions, but control for the
involved variables did not account for the
patterns in Table 2. The greater increase in
SEU in RPEER than in RADIO and
RTVPEER remains unexplained.
There were significant time by treat-
ment interactions for friend approval of
smoking for nonexperimenters and for the
total sample (Table 1). The 1985 and 1987
values of friend approval for the total sam-
ple, by treatment condition, and measures
oftreatment effect for change between 1985
and 1987 are in Table 3. These findings sug-
gest that RADIO caused less increase in
friend approval of smoking relative to the
control condition. The estimated effect of
RADIO corresponds to a modest reduction
of 7 percent in the number who reported
that one or more of their friends approve of
smokig. The findings were the same for
nonexperimenters.
There were no significant time by
treatment effects that involved smoking
intention or friend encouragement of
smoking.
Cigarette Smoking
Table 4 shows the findings with cig-
arette smoking as dependent variables.
The means of all smoking variables
changed significantly between 1985 and
1987 in the expected direction of more
smoking. However, none of the p values
for the time by treatment interactions
were statistically significant. The data are
consistent with the conclusion that the
campaigns did not influence smoking.
There were substantial within-treat-
ment differences in smoking between SM-
SAs that must be recognized because they
precluded the ability to identify campaign
effects for smoking if there were any to be
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detected. We began the study with the as-
sumption that 4 percent of adolescent sub-
jects in each study SMSA would be reg-
ular smokers and that SMSA changes in
smoking within treatment condition
would be similar. About 4 percent of our
subjects were regular smokers in 1985.
However, the range across SMSAswas .6
percent to 5.2 percent. The variation
across SMSAs in the other smoking mea-
sures, and changes in smoking, alsovaried
substantially across SMSAs. Most impor-
tantly, smoking varied substantially
among SMSAs within treatment condi-
tion. Table 5 shows the treatment-control
differences in smoking and the intervening
variables thatwould have been required to
achieve statistical significance at the .10
level for powers of .50 and .80 given the
SMSA variation in smoking within treat-
ment conditions in our data; the actual dif-
ferences are also shown. The relatively
large error variance for SMSAs within
treatment groups clearly precluded de-
tecting campaign effects for smoking.
Therefore, whether the campaigns influ-
enced smoking cannot be determined with
acceptable certainty from our data.
Related Findings
We also used the 1987 cross-sec-
tional data to examine campaign effects.
For each SMSA, we assigned pretest val-
ues of the intervening and dependent var-
iables in the panel data to the cross-sec-
tional data. We then conducted multiple
regression analysis for repeated mea-
sures with a sample size of 20 for the
analysis: 10 panel and 10 cross-sectional
SMSAs. The main statistic of interest
was time by treatment interaction. The
conclusions about campaign effects were
generally the same as those when only
the panel data were used.
Having subjects with and without
baseline measures allowed us to identify
effects due to the pretest. To assess this,
as part of the analyses descnbed in the
preceding paragraph, we evaluated the
time by treatment by data source (panel
versus cross-sectional) interactions in-
volving each intervening and dependent
variable. The findings suggest that there
were no testing effects.
We also conducted analyses to deter-
mine whether campaign effects for smok-
ing varied across selected subgroups by
testing for time by treatment by subgroup
interactions with multiple regression anal-
ysis for repeated measures. The 10 varia-
bles used to create the subgroups, each
divided at the median except when cate-
gorical, were: gender, age, smoking by
best friend, smoking by mother, school
curricula on smoking, total SEU, alcohol
use, parent education, number of hours
spent listening to the radio, and number of
hours spent watching television. This
analysis revealed no pattern that could be
interpreted as campaign effects for smok-
ing, and the conclusions for intervening
variables remained the same.
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Finally, we conducted analyses ofthe
relationship between treatment and the in-
tervening and dependent variables when
using individuals rather than SMSAs as
the unit of analysis. This procedure could
artificially increase statistical detection of
differences by ignoring intra-SMSA cor-
relation among subjects.19 In these analy-
ses, we controlled for the pretest value of
each control variable that was related to
the posttest value of the intervening or
dependent variable, the pretest value of
the intervening or dependent variable be-
ing examined, and variables indicating at-
trition bias and effects from missing-data
substitution. The findings were generally
the same as when the SMSA was the unit
of analysis. SEU effects were limited to
RADIO and RTVPEER and no effects for
cigarette smoking were detected.
Discussion
SEU and friend approval of smoking
appear to have been influenced by the me-
dia campaigns. RADIO was as effective
for these variables as any of the other
more expensive campaigns. The peer-in-
volvement component was not effective.
We detected no effect for reducing the on-
set ofsmoking, and any potential effect for
smoking remains to be demonstrated.
The substantial variation in smoking
within treatment conditions is a major
methodological limitation of this research
because it precluded determining whether
the campaigns influenced cigarette smok-
ing. A consideration supporting the pos-
sibility of some campaign influence on
smoking is that the campaigns appear to
have influenced SEU and friend approval
of smoking, variables that are related to
the onset of smoking.7'8 In addition, the
campaigns featured characteristics that
media scholars consider necessary for
campaign effects, such as extensive for-
mative research, content based on behav-
ioral science theory, high quality message
production, actors with characteristics ad-
mired by the audience, and repeated ex-
posure to the campaigns by most of the
intended population.20-22 Earlier studies
have found that mass media campaigns
can influence behavior.6
Some contend that substantial im-
pact by mass media campaigns requires
their implementation with other types of
interventions, such as community organi-
zation efforts or school-based curricu-
la.223 Our study was designed to deter-
mine whether the media by themselves
are influential. This is the most common
and practical application ofmass media in
public health and, unlike multiple-compo-
nent approaches, is capable of ready dis-
tribution on a national level. However,
this also precludes our knowing whether
adding other types ofprevention programs
to the campaigns we designed and imple-
mented would have produced larger ef-
fects.
To increase homogeneity of SMSAs
within and across treatment conditions,
we limited our study to SMSAs in the
Southeast US, included only SMSAs sim-
ilar on social and demographic character-
istics, stratified the Southeast by area, and
randomly allocated SMSAs to treatment
conditions within area. Still, substantial
variation in adolescent smoking precluded
our determining whether there were cam-
paign effects for smoking. We might have
avoided the problem by studying a much
larger sample of SMSAs and perhaps
matching them for baseline smoking be-
havior before random allocation to treat-
ment conditions.
Information on other interventions
that might have been implemented to
influence adolescent smoking in our study
areas would have been useful for attempt-
ing to explain and control the SMSA
variation in smoking. We assume that
school-based programs would have been
the only potentially significant organized
activities implemented to reduce adoles-
cent smoking during the time ofour study;
we controlled for school curricula and
many other variables at baseline when us-
ing the individual as the unit of analysis.
The substantial variation in adolescent
smoking by SMSA, and our findings on
effect size for intervening variables, sug-
gest thatmore powerful interventions than
the mass media campaigns we imple-
mented might be necessary to demon-
strate community-level behavioral effects
for programs designed to prevent adoles-
cent smoking.
We designed the peer-involvement
component to influence perception of
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friend approval of smoking. However, the
findings suggest that only RADIO, which
did not have a peer involvement compo-
nent, influenced friend approval. Perhaps
RADIO influenced peer approval because
two of the expected consequences mes-
sages focused on peers. Or, perhaps the
radio messages were projected to their
friends because they are like the young
people who recorded them. The reason
this effect did not also occur in response to
RPEER and RTVPEER was not deter-
mined.
Given the centrality of personal in-
fluence to many behavioral science and
mass communication theories, it is signif-
icant that the two campaigns with the
peer-involvement component, RPEER
and RTVPEER, were not more effective
than RADIO. Perhaps the personal con-
tact produced by the peer-involvement
component was too superficial for impact,
perhaps this approach is less powerful
than commonly believed, or perhaps ef-
fects would have appeared for younger or
older people. We do not have the data
required to assess these possibilities.
Implementing the campaigns in 1985
for a broadcast reach of 75 percent of the
United States population 12 to 17 years
old under the conditions of our field ex-
periment, excluding development and re-
search expenses, would have cost
$1,843,000 for RADIO, $12,866,000 for
RPEER, and $28,944,000 for RTVPEER.
Although radio is the less expensive me-
dium, television is the broadcast medium
that receives the most attention by those
who design, implement, and evaluate
mass media campaigns. Perhaps the glam-
our associated with television explains
why there have been few recent studies of
health-oriented radio campaigns. Radio
use increases relative to television use
during adolescence,24 and our findings
suggest that radio should be given more
attention in campaigns to influence ado-
lescent smoking and by research on cam-
paign effectiveness.
Although findings that demonstrate
program impact for intervening variables
such as SEU and friend approval but not
for behavior can sometimes be dismissed
readily, one can also argue that they merit
attention. SEU for smoking and friend ap-
proval for smoking have been considered
by many to be precursors of smoking.7'8
Our findings suggest that RADIO did in-
fluence SEU and friend approval. These
findings, together with the capability of
radio campaigns to be implemented
readily on a national scale or to other large
populations at lower cost than virtually
any other type of intervention, support its
potential role for health promotion among
adolescents. Whether adolescent smoking
would be influenced by our radio cam-
paign or by others, however, has yet to be
shown. The failure of the more expensive
components, television broadcast and
peer involvement, to influence the inter-
vening variables suggests that these com-
ponents might be unworthy offurther con-
sideration, at least as they were
implemented in our research.
Our findings cannot be generalized to
all applications of the mass media to
smoking prevention. We might have
found other effects ifwe had done things
differently, such as focused on younger or
older adolescents, implemented the cam-
paigns in smaller or larger communities, or
also implemented smoking prevention
curricula in schools. The effects also might
have been different if we had used other
theories for guidance and if the style and
format of our messages had been differ-
ent. Flay, et al,25 and Worden et al,2 de-
scribe other approaches to using the mass
media to prevent adolescent smoking. Fi-
nally, our findings cannot be generalized
to the many public service campaigns that
rely solely on donated broadcast time and
fail to reach most of their intended audi-
ences. ]
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